With growing understanding of the relationship between diet and health has come the 2 emergence of so-called functional foods. The idea of using food for health purposes and not merely 3 as a source of nutrients opens up a whole new field in the meat industry. In addition to traditional 4 presentations, there a number of ways in which the meat sector can modify the qualitative and 5 quantitative composition of meat and meat product components and produce designer foods with 6 specific properties. This entails addressing quality factors associated with different product 7
Introduction 22
Growing understanding of the relationship between diet and health is leading to new 23 insights into the effect of food ingredients on physiological function and health, inducing increased 24 consumer demand for healthy, nutritious foods with additional health promoting functions, such as 25 functional foods. 26
Over the last several decades, meat products have come under increasing scrutiny by 27 medical, nutritional and consumer groups because of the associations established between their 28 consumption (or that of a number of their constituents-fat, cholesterol, etc.) and the risk of some 29 of the major degenerative and chronic diseases (ischemic heart disease, cancer, hypertension and 30 obesity). Therefore, meat-based functional foods are being seen as an opportunity to improve the 31 "image" of meat and address consumer needs, and also to update the nutritional and dietary goals 32 value, and meat consumption has always been associated with good health and prosperity. 153
However, over the last few years the situation has changed, among other reasons because of the 154 epidemiological associations discovered between meat and meat derivatives or some of their 155 constituents, and the risk of some of the major diseases in our society (CHD, cancer, high blood 156 pressure and obesity). Like other food-related sectors, the meat industry is in a permanent state of 157 change in response to continuous technological innovations and changes in consumer demands, 158 among which those relating to improvement of certain health-related aspects through the diet are 159 becoming increasingly important. This situation is prompting the emergence of new, "healthier" 160 meat products, prominent among them functional foods, which are the main driving force behind 161 the development of new food products, including meat-based products. Functional meat derivatives 162 present an excellent opportunity to diversify and take up positions in a tremendously important 163 emerging market (Jiménez-Colmenero, Reig, & Toldrá, 2006). 164
There are various strategies for introducing qualitative and/or quantitative modifications in 165 meat and meat derivatives in order to achieve a "functional" product, and of these, strategies 166 associated with meat processing are especially promising. The principal advantage of meat 167 derivatives in terms of modifying composition is the opportunity that they offer to change the 168 ingredients (meat and non-meat) used to produce them and hence work with various endogenous 169 and exogenous bioactive compounds. The basic idea is to be able to limit the concentration of Replacement of raw meat material by walnut reduced the cholesterol content and increased (more 334 than 400 fold) the amount of γ-tocopherol. Meat products with added walnut could be good sources 335 of manganese, iron, copper, potassium and magnesium, supplying high percentages (15-40 %) of 336 the daily recommended intakes for these minerals. 337
The γ-tocopherol content of restructured meat products is of particular interest as the 338 exposure biomarker chosen in the intervention study to assess the functionality of the products 339 designed-walnut-enriched steaks containing over 4000 µg γ-tocopherol/100g (Table 1) The effect of the consumption of restructured meat products with and without added 387 walnuts was evaluated by means of the above mentioned biomarkers of function and CHD-related 388 risk. Table 2 shows the ones most commonly used in clinical practice (along with γ-tocopherol as 389 exposure biomarker). On comparing concentrations after the diet containing walnut-enriched meat 390 products with the baseline (habitual mixed diet), there was a decrease in total cholesterol (10.7 391 mg/dl), LDL-cholesterol (7.6 mg/dl) and body weight (0. (measured as 6-keto-PGF 1 α) production and the TXB 2 /6-keto-PF 1 α ratio were determined at 440 baseline and at wk 3 and 5 for the two dietary periods (Canales et al., 2009). As indicated, the diet 441 including meat products with added walnut contained lower SFA and higher PUFA concentrations 442 and presented a more favourable ω-6/ω-3 ratio than the diet including control meat products, which 443
